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ABSTRACT . 

The theory of breeder reactors in relationship to a 
discussion of fission is presented. Different kinds of reactors are 
characterized by the cooling fluids used, such as liguid metal, gas, 
and molten salt. The historical development of breeder reactors over 
the past twenty-five years includes specific examples of reactors. 

The location and a brief description of various reactors and programs 
in the United States and foreign countries indicates a large 
expansion of such facilities in the near future. Lists of relevant 
reading topics and of motion pictures are included. (TS) 
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Understanding the Atom Series 





The Understanding the Atom Series 






Nuclear energy is playing a vital role in the life of every 
man, woman, and child in the United States today. In the 
years ahead it will affect increasingly all the peoples of the 
earth. It is essential that all Americans gain an understanding 
of this vital force if they are to discharge thoughtfully their 
responsibilities as citizens and if they are to realize fully the 
myriad benefits that nuclear energy offers them. 

The United States Atomic Energy Commission provides 
this booklet to help you achieve such understanding. 
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Edward J. Brunenkant, Director 
Division of Technical Information 




The Cover 



The message in the notebook on the cover sums up the 
concept of breeder reactors very well, in the future these 
reactors will produce large amounts of electric energy and 
5,1,1} end up with more nuclear fuel than they started with. 
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Foreword 












Today our major source of mechanical 
energy comes from the heat of combustion, 
the burning of fossil fuels — coal, gas, and oil. 
We are beginning a shift to nuclear power 
which, over the coming decades, will make 
use of the world’s vast supply of uranium and 
thorium and greatly expand our energy poten- 
tial. The development and use of the breeder 
reactor will give us an even greater amount of 
power- — perhaps enough for thousands of 
years — and may radically expand our applica- 
tions of energy. 

When n e make full use of energy that 
brer** . factors will bring us, we may in time 
be able to use incredibly large amounts of this 
energy to create mew matter, to rebuilds 
reshape and reus^all matter. This means that 
our relationship t^all our basic needs — food, 
water, shelter, calking, a liveable environ- 
ment — could change drastically. 

Eventually rve might use matter and 
energy, time and sp; ace, like building blocks. 
A whole new logic would guide our produc- 
tion and distribution of the necessities of life. 

"‘Waste” wogM be almost nonexistent. 
Hence there womki be relatively little pollu- 
tion. Almost e^wthing would be recycled 
an i reused, or returned to nature in a 
near -natural foma and distributed so as to 
maintain a balanssd environment. 




Glenn T. Seaborg, Chairman ^ 
U.-JS* Atomic Energy Commission 
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Hopes, Dreams, and Realities 

The alchemist’s hope of turning base metals into gold — 
Columbus’ search for the new world — the inventor’s dream 
of perpetual motion — the Wright brothers’ desire to fly... . 
For as long as we have any record of t .C, man has 

attempted to turn his hopes and dreams in .o re aluties. Some 
efforts failed, while some were successful far beyond their 
originator’s hopes; others., even though they were apparent 
failures, led to a better understanding of nature’s laws. 

Nature has yielded some of its secrets to our continuous 
probing — often with a reluctance that has led to higher levels 
of scientific inquiry and understanding on our part. Such an 
area of inquiry is the breeder reactor, which is currently 
under extensive development throughout much of the world. 

Underlying the interest in the breeder reactor is our 
society’s insatiable need for electric power for homes and for 
the rapidly expanding industry that supports our growing 
population. Within the next 10 years, the United States will 
need new electric power stations with a generating capacity 
equal to that of all the stations that now exist in this 
country. This doubling of power requirements each decade 
will continue for many years and will be accompanied by an 
increase in the amount of fuel needed to run the generating 
plants. Imagine the effect of that enormous demand for fuel 
on our shrinking supply, and you will see the possible 
consequences, in only 20 or 30 years, if we do not have the 
foresight now to prepare for the future. 

The demand on our resources of coal, oil, and gas is being 
relieved by the nuclear power plants we are now using and 



2 



6 



